The new pentacyclic guanidine alkaloids, monanchoxymycalin A (1) and monanchoxymycalin B (2) were isolated from the Far-Eastern marine sponge Monanchora pulchra. Their structures were assigned on the basis of detailed analysis of 1D-and 2D-NMR spectroscopic and mass spectrometric data. Compounds 1 and 2 exhibited potent cytotoxic activities against cervical epithelioid carcinoma HeLa cells and breast adenocarcinoma MDA-MB231 cells.
Pentacyclic guanidine alkaloids (PGAs) are a class of biologically active secondary metabolites found in tropical and Far-Eastern marine sponges [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Their structures conventionally distinguish three structural blocks, such as: "vessel" part, "anchor" part and polymethylene chain. Each subgroup of PGAs has a characteristic combination of these structural elements. For example, most of the crambescidins isolated from tropical sponges [5] [6] [7] [8] 10] have a "vessel" part containing a seven-membered ring on the left-hand half and a methyl group at C-19, an "anchor" part representing a hydroxyspermidine residue, and an unbranched aliphatic chain formed from a ω-hydroxy fatty acid. The monanchocidins previously were discovered in this laboratory from the Far-Eastern marine sponge Monanchora pulchra [13, 14] . They have a five-or seven-membered ring on the left-hand half of the "vessel" part of the pentacyclic core, and the "anchor" part is represented by a morpholinone derivative. Additionally, some of them have the polymethylene chain formed from a ω-hydroxy fatty acid, and others from a 3-ω-hydroxy fatty acid. The monanchomycalins isolated from M. pulchra [15, 16] have a spermidine "anchor" part. The first representative of the PGAs, ptilomycalin A, was isolated from the sponges Ptilocaulis spiculifer and a Hemimycale sp. in 1989 [2, 3] . The polycyclic part contains a new structural element, an n-propyl group attached to C-19. Most recently, the isolation was reported of three new PGAs from the sponge M. pulchra, named normonanchocidins having a new type of "anchor" part, a derivative of 1,3-diaminopropane [17] .
In continuation of our search for bioactive natural products from different collections of M. pulchra [13] [14] [15] [16] [17] , the isolation is reported of two new pentacyclic guanidine alkaloids, monanchoxymycalin A (1) and monanchoxymycalin B (2), from a sponge collected near Chirpoi Island (Sea of Okhotsk). These compounds are unusual hybrid structures that combine a "vessel" part the same as the monanchomycalins from the Far Eastern sponge M. pulchra [15, 16] , while the "anchor" part is the same as the crambescidins from the tropical sponges [5] [6] [7] [8] 10] .
Monanchoxymycalins A (1) and B (2), (0.20% and 0.18%, respectively, based on the dry weight) were isolated from an EtOH extract of M. pulchra (dry weight 3.88 g), as described previously, [16] [15] , and contains a five-membered cycle on the left-hand half, and an n-propyl group at C-19 in the right-hand half (substructure "a", Figure 1 ).
Further analysis of the 1D-and 2D-NMR data of 1 established the presence of a hydroxyspermidine residue (substructure "b", Figure  1 ), previously found only in some crambescidins from the Mediterranean sponge Crambe crambe [5] [6] [7] . Additional analysis of the NMR (Table 1, Figure 1 ) and MS data showed that the "vessel" part and "anchor" part connected to each other through an unbranched aliphatic chain, representing a derivative of a C16 ω-hydroxy fatty acid (substructure "c", Figure 1 ). The almost complete coincidence of the 1 H-and 13 C-NMR data for the "vessel" part of monanchoxymycalin A (1) with those of monanchomycalin A, in which a relative stereochemistry was determined by NOE correlations [15] , suggested the same relative configuration for the chiral carbon atoms in these alkaloids. On this basis, the 5S *, 8R*, 15S*, and 19S* configurations in the pentacyclic core were proposed. Thus, the new alkaloid, monanchoxymycalin A (1), may be considered as an unexpected hybrid structure having the unique combination of pentacyclic guanidinium ring systems (the "vessel" part) as previously found only in monanchomycalin A from the Far Eastern sponge M. pulchra [15] and a hydroxyspermidine residue (the "anchor" part) previously found only in some of the crambescidins from the Mediterranean sponge Crambe crambe [5] [6] [7] .
The molecular formula of monanchoxymycalin B (2) (Table 1) and COSY, HSQC, and HMBC data of 2 established that it had the same 'vessel' part as in monanchomycalin C, previously found in another sample of the Far Eastern sponge M. pulchra [16] . That is, the alkaloid contains a seven-membered oxetane ring in the left-hand half of the molecule, and an n-propyl group at C-19 in the righthand half the 'vessel' part.
Further analysis of the spectral data also showed that the "anchor" part of 2 was identical to that of monanchoxymycalin A (1) and some of the crambescidins from the Mediterranean sponge Crambe crambe [5] [6] [7] and represented a hydroxyspermidine residue (substructure "c", Figure 1 ). MS and NMR data revealed that the "anchor" and "vessel" parts in 2 are linked to each other through an unbranched aliphatic chain derived from a C16 ω-hydroxy fatty acid. Comparison of the 1 H-and 13 C-NMR data for the "vessel" part of monanchoxymycalin B (2) with those of monanchomycalin C [16] suggested the same relative configuration for the chiral carbon atoms in these alkaloids. On this basis, the 3R*, 8R*, 15S*, and 19S* configurations in the pentacyclic core were proposed.
Based on these data it can be concluded that monanchoxymycalin B (2) is a structural analog of monanchomycalin C from the Far-Eastern sponge M. pulchra [16] having a hydroxy group attached to C-43. It can also be called a homolog of crambescidin 800 from Crambe crambe [5] having an additional ethyl fragment attached to C-20.
The fact that PGAs with morpholinone [13, 14] , spermidine [15, 16] , and hydroxyspermidine (1, 2) "anchor" parts were found in samples of sponges belonging to the same species, M. pulchra, may testify in favor of an earlier postulate about a biogenetic pathway, Pentacyclic guanidine alkaloids from Monanchora pulchra Natural Product Communications Vol. 11 (12) 2016 1819 according to which the morpholinone "anchor" part can be formed from a precursor comprising the spermidine or hydroxyspermidine residue [14] .
The cytotoxic activity of the new alkaloids 1 and 2 against human cancer cells was examined using the MTS test [18] . After 72 h of treatment, these alkaloids exhibited IC 50 values of 2.80 µM and 2.82 µM, respectively against cervical epithelioid carcinoma HeLa cells and IC 50 values of 5.60 µM and 11.65 µM, respectively against MDA-MB231 (breast adenocarcinoma). Taxol was used as a control (IC 50 values of 6.5 nM and 11.5 nM against the cervical epithelioid carcinoma HeLa cells and against the MDA-MB231 cells, respectively).
Experimental
General: Optical rotations were measured using a Perkin-Elmer 343 polarimeter. The 1 H-and 13 C-NMR spectra were recorded on an Avance III-700 spectrometer at 700 and 175 MHz, respectively. Chemical shifts were referenced to the corresponding residual solvent signal (δ H 3.30/δ C 49.60 for CD 3 OD). ESI mass spectra (including HR ESI-MS) were obtained on an Agilent 6510 Q-TOF LC-MS spectrometer by direct injection in MeOH. Low-pressure column liquid chromatography was performed using Sephadex LH-20 (Sigma Chemical Co.). Si gel plates (4.5×6.0 cm, 5-17 µm, Sorbfil) were used for thin-layer chromatography and compounds were visualized by spraying with 10% H 2 SO 4 solution, followed by heating. HPLC was performed using an Agilent Series 1100 Instrument equipped with a differential refractometer RID- 
Cell cultures:
The human cancer cell lines MDA-MB231 (breast adenocarcinoma) and HeLa (cervix epithelioid carcinoma) were cultured at 37°C and 5% CO 2 in DMEM medium (Invitrogen, Paisley, UK) containing 10% FBS (HyClone, Cramlington, UK), 2 mM L-glutamine and 1% penicillin/streptomycin (Invitrogen, Paisley, UK) and MEM medium (Invitrogen, Paisley, UK) containing 10% FBS (HyClone, Cramlington, UK), 2 mM L-glutamine and 1% penicillin/streptomycin (Invitrogen, Paisley, UK), respectively. The cell lines were purchased from the ATCC-collection.
Cytotoxicity assay (MTS-test):
The effect of the compounds on cell viability was evaluated using the MTS test [14] , as previously described [16] [17] [18] , with slight modifications. The effects of the alkaloids on MDA-MB231-and HeLa-cells were evaluated after 72 h. Results are presented as IC 50 (inhibition concentration 50%) of the substances. Taxol (Bristol-Myers Squibb S.r.L., Italy) was used as a reference substance.
